Abstract. Let R be a prime ring, H a generalized derivation of R, L a noncentral Lie ideal of R, and 0 ̸ = a ∈ R. Suppose that au s H(u)u t = 0 for all u ∈ L, where s, t ≥ 0 are fixed integers. Then H = 0 unless R satisfies S 4 , the standard identity in four variables.
Throughout this article, R is always a prime ring with extended centended C, right Utumi quotient ring U , and two-sided Martindale quotient ring Q. The definitions and properties of these objects can be found in [3, Chapter 2] . By S 4 we denote the standard identity in four variables.
By a generalized derivation on R one usually means an additive map H : R → R such that H(xy) = H(x)y+xd(y) for some derivation d of R. Obviously any derivation is a generalized derivation. Another basic example of generalized derivations is the following: H(x) = ax + xb for a, b ∈ R. In [12] Hvala initiated the study of generalized derivations on prime rings. In [16, Theorem 3] Lee proved the following essential result: every generalized derivation H on a dense left ideal of R can be uniquely extended to U and assume the form H(x) = bx + d(x) for some b ∈ U and a derivation d on U . In recent years, a number of articles discussed generalized derivations in the context of prime and semiprime rings (e.g., [1, 9, 10, 11, 17, 18, 20] ).
In [6] Dhara and Sharma proved that, if a ∈ R such that au 
where L is a noncommutative Lie ideal of R, H is a generalized derivation of R, and s, t ≥ 0 are fixed integers, then H(x) = 0 for all x ∈ R unless charR = 2 and R satisfies S 4 .
In the present paper we shall extend the result of Dhara The following example illustrates the necessity of conditions in Theorem 1.
, the ring of all 2 × 2 matrices algebra over a field
For the proof of the main result we begin with the following simple result.
Lemma 1. Let R be a prime ring with extended centroid C and a, b, c ∈ R
t is a nonzero GPI for R as it has a nonzero monomial a(
The following result is crucial to the proof of our main result.
, the ring of m × m matrices algebra over a field F with m > 2 and 0 ̸ = a ∈ R and b, c ∈ R such that Right multiplying by e kk , we get that (e kk + e kj )(b + c)e kk = 0, this implies
for all x 1 , x 2 ∈ R. Since e ψ kk = e kk + e ik , left multiplying by e kk , we get
for all x 1 , x 2 ∈ R. As above we can obtain that (b + c) 
Proof. We assume that dim C RC > 4. Our goal is to show b + c = 0. By assumption R satisfies generalized polynomial identity
Suppose on the contrary that b + c ̸ = 0. In view of Lemma 1 we see that R is a nonzero GPI ring. Since R and U satisfy same generalized polynomial identity (see [4] ), U satisfies f (x 1 , x 2 ). In case C is infinite, we have f (x 1 , x 2 ) = 0 for all x 1 , x 2 ∈ U ⊗ C C, where C is the algebraic closure of C. Since both U and U ⊗ C C are prime and centrally closed [7] , we may replace R by U or U ⊗ C C according to C finite or infinite. Thus we may assume that R is centrally closed over C (i.e., RC = R) which is either finite or algebraically closed and f (x 1 , x 2 ) = 0 for all x 1 , x 2 ∈ R. By Martindale's theorem [19] , R is a primitive ring having nonzero socle H with C as the associated division ring. By Jacobson's density theorem [13, p. 75] , R is isomorphic to a dense ring of linear transformations of a vector space V over C, and H consists of the linear transformations in R of finite rank.
By Lemma 2 we have b + c = 0, a contradiction. Now we assume that dim C V = ∞. It is clear that there exist h 1 , h 2 ∈ H such that h 1 a ̸ = 0 and bh 2 + ch 2 ̸ = 0. Left multiplying f (x 1 , x 2 ) by h 1 we may assume that a ∈ H. By Litoff's theorem [8] 
for all x 1 , x 2 ∈ U . By Lemma 3 we have b = (b + p) − p = 0 and so
for all x 1 , x 2 ∈ U . It follows from [6, Theorem 1] that d = 0 and so H = 0 as desired.
for all x 1 , x 2 ∈ U . In view of the powerful Kharchenko's theorem [14] we have We conclude this paper with the following.
Conjecture. Let R be a prime ring, 0 ̸ = a ∈ R, H a generalized derivation and L a noncentral Lie ideal of R. Suppose that au s H(u) n u t = 0 for all u ∈ L, where s, t ≥ 0 and n ≥ 1 are fixed integers. Then H = 0 unless R satisfies S 4 , the standard identity in four variables.
